From Harry Potter to American Horror Story, fanfiction is extremely popular among young people. Sites such as Fanfiction.net host millions of stories, with thousands more posted each day. Enthusiasts are sharing their writing and reading stories written by others. Exactly how does a generation known more for videogame expertise than longform writing become so engaged in reading and writing in these communities? Via a nine-month ethnographic investigation of fanfiction communities that included participant observation, interviews, a thematic analysis of 4,500 reader reviews and an in-depth case study of a discussion group, we found that members of fanfiction communities spontaneously mentor each other in open forums, and that this mentoring builds upon previous interactions in a way that is distinct from traditional forms of mentoring and made possible by the affordances of networked publics. This work extends and develops the theory of distributed mentoring. Our findings illustrate how distributed mentoring supports fanfiction authors as they work to develop their writing skills. We believe distributed mentoring holds potential for supporting learning in a variety of formal and informal learning environments.
INTRODUCTION
The way we ask for and receive help has changed with the emergence of networked technologies. Instead of opening up an encyclopedia, we conduct a Google search or consult Yahoo! Answers. Instead of searching the yellow pages, we look at Yelp reviews. Instead of asking a neighbor for a referral, we post on Facebook. Our sources of guidance are no longer singular, static voices of authority, but rather multiple, distributed voices, each with a distinct perspective [23, 47] . Online, these sources come in the form of social Q&A sites [23] , crowdsourced feedback on social network platforms [26] , online critiquing communities [43, 52] , and formal and informal mentoring platforms [1, 48, 51] . This paper focuses on informal mentoring processes that take place in online fanfiction communities, which bring people together around a shared passion for a particular fandom (e.g., Harry Potter, Doctor Who) and in which people share and critique each other's amateur fanfiction writing. Our work is distinct from investigations of social Q&A sites and crowdsourced feedback [e.g., 23, 26] , which are not explicitly focused on personal development or sustained relationships around a shared interest. Though online critiquing sites do include these attributes [43, 52] , they tend to be more focused on professional development than online fanfiction communities, which are first and foremost about a shared personal passion [35, 36] . Although there is quite a lot of research on Internet-enabled mentoring, most of this work looks at formal mentoring programs rather than spontaneous mentoring in online affinity spaces [16, 48, 51] . Studies that address the topic of informal mentoring in online affinity spaces [e.g., 1, 9, 10, 34, 36, 53] do not focus on the theoretical underpinnings of online mentoring and its relationship to traditional models of mentoring. In the current study, we draw explicitly on this prior theoretical work [e.g., 8, 14, 25, 27, 28] in our investigation of distributed mentoring [11] in online fanfiction communities.
We build on and extend previous work by Campbell et al. [11] that examined mentoring relationships in the context of online fanfiction communities. This research identified mentoring processes that were uniquely supported by the affordances of networked technologies. This new form of network-enabled mentoring is called distributed mentoring. Grounded in Hutchins' theory of distributed cognition [30, 31] and directly tied to the particular qualities of networked publics, distributed mentoring is defined by seven key attributes that distinguish it from traditional, offline forms of mentoring: aggregation, accretion, acceleration, abundance, availability, asynchronicity, and affect. Through these attributes, authors gain valuable feedback on their fanfiction that they use to improve the quality of their writing.
Previous work resulted in a detailed description of the characteristics of distributed mentoring with examples and evidence gleaned from author interviews and participant observations [11] . The current study expands the theory further by revealing its operation across a larger dataset, as well as how it plays out on a moment-by-moment basis in fanfiction communities. In the process, we demonstrate the substantive differences between distributed mentoring and traditional forms of mentoring, as well as online forms of peer production. We also explore the central role that networked technologies play in giving rise to distributed mentoring. Through a thematic analysis of 4,500 fanfiction reader reviews posted in the online repository Fanfiction.net, we document the prevalence of different types of feedback as well as other types of interactions occurring in these reviews. This analysis provides quantitative evidence of distributed mentoring occurring across a range of fandoms and fanfiction stories. To complement this broad investigation of distributed mentoring, we conducted an in-depth case study of a single online writing support group dedicated to My Little Pony fanfiction. We provide a detailed account of one particular group discussion to explore "up close" how fanfiction participants interact with each other, building on each other's ideas in an asynchronous, cumulative fashion.
The contribution of this paper is an extension of the previous study, focusing explicitly on how the distributed nature of knowledge sharing transforms mentoring processes in distinct ways, constituting further empirical evidence for distributed mentoring and a detailed examination of its structure within the context of a prototypical example of participatory culture-fanfiction. Specifically, the current investigation provides two distinct and complementary views of how the attributes of distributed mentoring manifest and work together to support fanfiction authors in developing their writing skills. We discuss the application of distributed mentoring to other contexts and identify avenues for future work to investigate the relationship between distributed mentoring and learning in additional networked communities.
PREVIOUS WORK AND BACKGROUND

Networked Participation
Because of their ability to connect people across space and time, networked technologies introduce new opportunities for participation and learning [7, 22, 33, 34, 36, 37] . Jenkins introduced the term participatory culture to describe "a culture with relatively low barriers to artistic expression and civic engagement, strong support for creating and sharing creations, and some type of informal mentorship whereby experienced participants pass along knowledge to novices" [37] . Participatory cultures center on the ability to create and share one's creations with others, something that networked technologies are well positioned to support. Sites of participatory culture include social media platforms like Facebook, Tumblr, and Instagram; gaming worlds like League of Legends and Minecraft; and knowledge-building sites like Wikipedia. A key attribute of participatory culture is the social connection that participants feel as they engage with each other in activities that matter to them. In our work, we focus on mentoring relationships, a specific type of social connection supported by participatory culture. Jenkins describes the role of informal mentoring in participatory culture as a means for experienced members to pass on knowledge to less experienced members. We build on this description by delineating the specific characteristics of informal mentoring found in a particular hotbed of participatory culture: online fanfiction communities.
Where there is participatory culture, there are affinity spaces. Gee [20] uses the term affinity spaces to describe communities that are defined by interest-driven participation. People come together around a shared passion, and their subsequent participation in the community is driven by that passion. Like Jenkins, Gee describes the informal mentoring that spontaneously arises in affinity spaces. As a core means for deepening novice members' participation in a social practice, informal mentoring represents a key mechanism for learning in affinity spaces [21, 38] . Newer members gain knowledge and expertise through guided participation from more experienced members. Gee underscores the distributed, dispersed, and tacit nature of knowledge that is created and shared in affinity spaces. We extend this work by focusing on how distributed mentoring goes beyond peer production to enable a rich and diverse network of feedback that fanfiction authors use to inform and improve their writing. In addition, whereas affinity spaces can be either virtual or physical, our model of distributed mentoring focuses explicitly on mentoring that occurs in online environments and takes advantage of the distinct affordances of networked technologies.
Participation in Fanfiction Communities
As a particular type of affinity space, fan communities represent fertile ground for participatory culture to flourish. Indeed, Jenkins' seminal explorations of fan culture and communities provided the foundation for his articulation of the concept and qualities of participatory culture [35] . He described how fanfiction authors actively engage with source material and each other, extending original works in new and creative ways. Building on Jenkins' work, researchers have documented the literacies that youth develop through their participation in writing and critiquing fanfiction [2, 3, 4, 12] .
Fanfiction originally developed in the 1960s within fandoms for television shows like Star Trek [35] , although some fanfiction authors point to the works of Shakespeare and the Aeneid as examples of early fanfiction. During the early decades of fanfiction, the primary mode for authors to receive feedback was through printed zines. Zines gave readers the opportunity to respond to fanfiction stories with "Letters of Comment," where feedback was provided on topics such as plot, writing style, and canon adherence [35] .
The advent of networked technologies has had a notable impact on the means of producing, distributing, and engaging with fanfiction. The online reader review represents the Internet age descendant of the zine's Letters of Comment, lowering the barriers to providing feedback due to the absence of the physical and temporal constraints associated with print. The online format also supports instant, highly interactive communications among reviewers and fanfiction authors. As a result, there is now a considerably higher volume of information generated by and shared among larger numbers of participants compared to in pre-networked times. This new information ecosystem supports a rich network of support, commentary, communication, and mentoring: distributed mentoring.
Online fanfiction communities are a type of affinity group that is well-suited to mentoring activities. Participants on such sites are by definition amateur writers who come to experiment and receive feedback from interested readers. Unlike a published book, which has gone through an extended editing and revision process, a fanfiction site is a place to workshop new material, and reviewers are conscious of being a part of the process. In Campbell et al.'s interviews [11] , all authors described a need to participate in the review process for others, giving back to the community.
Forms of Mentoring
Although mentoring has likely occurred throughout human history, related research and professional literature on the topic did not appear until the 1970's [32] . Since that time, authors have wrestled to define and theorize mentorship. Bozeman and Feeney [8] critiqued 20 years of research to create a narrow definition of mentoring that requires a dyad focused on career or personal development. The authors felt that activities falling outside their scope should be given a different term such as "coaching" or "socialization." Bozeman and Feeney's narrow definition is limiting and fails to include divergent mentoring situations where participants receive instrumental and psychosocial support. For example, Lave and Wenger [41] describe several apprenticeship situations where peer mentorship in groups played a critical role in skill development and knowledge accumulation.
Subsequent work by other authors reveals the narrowness of previous mentorship definitions and continues to explore the boundaries of what creates a mentoring situation. For example, Huizing [27] pushed on this definition to allow for group mentoring experiences in four subtypes: peer group, one-to-many, many-to-one, and many-to-many. Kroll [40] called for a formal definition of group mentorship that includes specific and shared purposes to challenge and support others. Additional researchers have focused on factors such as identity [28] and personal connection [50] to draw boundaries around mentorship.
To account for the variety of scenarios labeled mentorship, Dawson [14] offers a framework of sixteen dimensions along which researchers and practitioners can position their findings. Developed from a review of the literature and feedback from mentoring professionals, Dawson more accurately accounts for the range of situations from which people report mentoring experiences. The dimensions identified are objectives, roles, cardinality, tie strength, relative seniority, time, selection, matching, activities, resources and tools, role of technology, training, rewards, policy, monitoring, and termination. The structured yet flexible nature of these dimensions allows for more descriptive definitions of the mentoring that occurs in many real-life situations, both on and offline. While these dimensions vastly improve the ability of researchers to compare and contrast mentorship activities, the framework is not without limitations. In particular, the affordances of networked technologies [16] cannot be fully accounted for without additional theorizing.
Distributed Mentoring
Distributed mentoring is grounded in Hutchins' concept of distributed cognition [30, 31] . Useful for understanding the nature of group activity in a variety of contexts, including affinity spaces, distributed cognition represents a framework for understanding how complex tasks are completed through distributed processes of coordinated activity. Instead of the individual, the group and its environment represent the primary unit of analysis, including the tools available in the environment and the uses to which they are put. Hutchins showed how individuals become part of a cognitive system, and that the cognitive tasks made possible through the coordination of people, tools, and actions are greater than what any one individual or tool could accomplish on its own. Distributed mentoring builds upon this understanding of emergent systems and extends it beyond the cognitive aspects. Though Hutchins' initial investigations were conducted in offline environments, distributed cognition has broad applicability to online spaces. The affordances of networked technologies-including asynchronous communication, easily searchable content, and the ability to reach a wide audience-contribute to the distributed nature of knowledge in online environments and facilitate its coordination. Campbell et al. [11] observed how these affordances play a role in shaping mentoring processes in online fanfiction communities. This analysis led to the articulation of distributed mentoring as a network-enabled form of mentoring in which fanfiction authors receive feedback and encouragement from a wide variety of people using diverse tools and platforms. The resulting knowledge generated through the aggregation of this feedback is greater and qualitatively different from the knowledge residing in any one individual or artifact.
As in systems of distributed cognition, distributed mentoring is a cognitive ecosystem where information, in this case information useful to the development of writing skills, is embodied in artifacts of the system, including reviews, private messages, and group discussions. While many other affinity spaces contain similar communication features, in fanfiction communities these artifacts operate together systematically to support and teach writers. Individual readers and writers contribute their portion of knowledge to the system, be it guidance on crafting characters or grammar tips, and in return receive all the wisdom of the system shaping their writing practice. Because participants in online fanfiction communities are there because of their shared love of fanfiction, the feedback and guidance that writers receive is intended not just to improve the work but also the person producing the work. It is this sense of community, based on shared interests, that distinguishes fanfiction communities from other sites of feedback and critique and turns them into rich sites of distributed mentoring.
Distributed mentoring represents a notable departure from traditional models of mentoring, which typically emphasize formal selection and matching of mentor-mentee relationships, the importance of relative seniority, clearly delimited time commitments, and even mentorship training [14, 28, 29, 39, 42] . These models expect mentoring activities to be clearly labeled as such and often assume that the mentorship focuses exclusively on career issues [8] . In contrast, distributed mentoring is defined by its fluid, nonhierarchical relationships that form and dissolve in an impromptu manner, each one contributing just one portion of the overarching mentorship that authors experience when they pool the many sources of feedback they receive. In this way, distributed mentoring is more closely aligned with recent, expanded definitions of mentoring, which recognize that mentoring relationships can take place between participants of all ages, with different levels of engagement and formality, and in varying contexts [14] . Though the configurations and contexts may look different, the primary function of distributed mentoring remains consistent with traditional models of mentoring defined by previous research: to provide instrumental support (such as providing knowledge or social capital) and psychosocial support [8, 15, 25, 29] .
Distributed mentoring is defined by seven key attributes that illustrate its distinctness from traditional, nonnetworked forms of mentoring as well as its unique benefits [11] . Through the aggregation of feedback from diverse members of the fanfiction community, authors understand what they have done well and what is lacking in their fanfiction stories. Reviewers of fanfiction stories themselves interact with each other in a persistent, cumulative manner, enabling an accretion of knowledge to facilitate the author's learning process. The acceleration of knowledge and learning is facilitated by the constant connectivity of networked technologies, which supports ongoing, active discussions among reviewers. These discussions produce rich feedback for authors as reviewers push back on each other's points or expand on each other's comments. The sheer abundance of review responses represents another attribute of distributed mentoring, since a large volume of feedback, however shallow each comment might be (e.g., "I love it!"), provides overall direction to the writer. The persistent and public nature of online textbased communication makes possible the long-term availability of reviews, which facilitates sustained exchanges and relationships among reviewers and authors. The asynchronicity of networked communication allows for the transcendence of time and space, enabling reviewers across the globe to view and reply to other reviews easily and continuously. Lastly, fanfiction writers underscored the positive affect or emotion they experienced through reviewers' encouraging comments. These seven attributes of distributed mentoring work together-often in an overlapping manner-to deepen and enrich the mentorship that authors receive through their participation in online fanfiction communities. In addition, the seven attributes distinguish distributed mentoring from Gee's [20] affinity spaces framework, whose lack of explicit emphasis on the distinct affordances of networked technologies limits its ability to account for the full range of mentoring activities we observed in our investigation.
Campbell et al. [11] introduced the concept of distributed mentoring, but focused on definition and theory building. In this paper, we further explore systematically the mechanisms of distributed mentoring, focusing on a detailed thematic analysis of the primary public artifacts of the distributed mentoring process in the fanfiction community -reviews -and an in-depth case study deconstructing fanfiction discussion on a single-fandom forum. This empirical approach enables us both to document systematic evidence of the existence of distributed mentoring and elucidate more details of its mechanisms.
METHODS
We conducted a nine-month ethnographic investigation of online communities centered on three fandoms: Harry Potter, Doctor Who, and My Little Pony: Friendship Is Magic. We conducted in-depth interviews with 28 young fanfiction authors (ages 13-30, mean age 22.8 years), focusing on the different forms that mentoring takes in online fanfiction communities. We explored these themes in situ through participant observations in a variety of online communities dedicated to fanfiction related to our three focal fandoms. These observations allowed us to document specific processes of interpersonal communication among members of the fan communities.
Following this broad investigation, we narrowed our focus in order to investigate systematically the prevalence and mechanisms of distributed mentoring. We conducted a thematic analysis of 4,500 fanfiction reader reviews and an in-depth case study of an online writing support group dedicated to My Little Pony fanfiction. Our analysis of reader reviews provides quantitative evidence of distributed mentoring on a large scale, while the case study provides a detailed account of distributed mentoring in action.
The following research questions guided our investigation:
1. To what extent do the reader reviews of fanfiction stories include evidence of distributed mentoring?
What does distributed mentoring look like in a single online fanfiction community?
Factors affecting our selection of the three fandoms included the research team's personal familiarity with the fandoms and our desire to ensure diversity with respect to genre, medium, and length of time in existence. The inclusion of three fandoms in our thematic analysis allowed us to investigate similarities and differences in the nature of distributed mentoring across disparate fandoms.
Study Sites
Fanfiction.net and FIMFiction.net were the primary sites for our research. Both websites are fanfiction repositories, which allow authors to post stories and receive reviews of their work. We conducted our thematic analysis of reader reviews in Fanfiction.net because it is the largest and most popular fanfiction repository on the Internet. The site has over seven million registered users and hosts more than five million fanfictions across thousands of fandoms. Users post stories they have authored, and other registered users can choose to write reviews for these stories. Frequently, authors request specific feedback in their author's notes at the start of a story. To understand the scale of activity on Fanfiction.net, we wrote automated scripts to scrape site data. For the three fandoms explored in our study, 190,364 authors had posted 511,726 stories as of May 2016. The number of reviews that individual stories received ranged from 0 to 31,863, with an average of 26 reviews per story.
Concurrently with our thematic analysis, we conducted a case study of an online writing support group in FIMFiction.net, a single-fandom fanfiction repository dedicated to the television show My Little Pony: Friendship is Magic. Considerably smaller than Fanfiction.net, FIMFiction.net had approximately 210,000 registered users and 98,185 published stories as of May 2016 [19] . In addition to individual user pages, FIMFiction.net features more than 7,000 user groups. These groups include a common fanfiction repository and discussion forum, and they cover a range of topics related to specific aspects of the fandom (e.g., favorite characters) and the craft of writing (e.g., how to create a compelling antagonist).
Participant Observation and Interviews
Over the course of our nine-month investigation, each member of the research team participated in at least one of the communities being studied. This participation included writing reviews, general commenting behavior, up/down voting and rating stories, and each writing one or more chapters of fanfiction. Several of the researchers also published this writing in an appropriate venue for feedback, providing us with first-hand experience of not only the writing and publishing process across different sites, but also the process of receiving critical feedback and mentoring from members of the fanfiction communities. These mentoring experiences were critical in helping us to gain a deeper understanding of the communities that were being studied, and in formulating the question protocols for our interviews with authors.
During our participant observation, each member of the research team identified authors across the communities who were active members (regularly posting stories and reviews) and between the ages of 13-30 (adolescents and emerging adults). We then reached out to these individuals through email or private message and invited them to participate in an interview about their experiences writing fanfiction. These interviews were conducted online through an asynchronous series of either email or private message exchanges between the participant and a single researcher.
In order to break up the question protocol-and to allow researchers to adapt based upon responses-the full set of interview questions required three message exchanges to complete. We contacted 32 individuals and received responses from 28. Members of the My Little Pony community represented the bulk of respondents (12), followed by Doctor Who (9) and then Harry Potter (7) .
Thematic Analysis of Fanfiction Reviews
Many of our interview participants stressed how important fanfiction reviews were to them, both as a motivating force and as a learning experience. In our participant observations, we experienced firsthand the emotional impact of receiving comments on our own creative writing and the valuable advice and support provided in fanfiction reviews. These insights inspired us to explore reviews on a larger, more systematic scale, conducting a deeper, thematic investigation of 4,500 reader reviews to develop an understanding of the prevalence of different types of feedback as well as other types of interactions occurring in reviews.
As the first step in our thematic analysis [6] , we developed an initial "start list" of codes [45] after reading through the complete set of 133 reviews for a single Harry Potter fanfiction story written by one of the authors we interviewed. This approach allowed us to engage the author in direct discussion about the types of feedback that helped her writing, thus ensuring that our emerging codes were grounded in participants' lived experiences. We expanded and refined our start list of codes by reading through 777 reviews from six additional fanfiction stories from Doctor Who and Harry Potter. Though our coding scheme bears resemblance to coding schemes used in other studies [e.g., 2,13,18], we tailored it specifically to the themes that emerged directly from our specific dataset [45] .
After developing our initial set of codes, we completed four rounds of trial coding. During each round, five members of our research team coded a set of reviews independently. We recorded areas of agreement and disagreement for each review, discussed disagreements in weekly team meetings, and arrived at a group consensus for each review. We also refined our coding scheme so that it reflected the full range of comments we observed in the reviews. This process of collaborative coding [49] ensured that we applied the codes consistently and accurately to our data.
Next, we randomly sampled 4,500 reviews from several categories on Fanfiction.net. We organized the fanfiction stories into high-, medium-, and low-popularity categories based on the number of reviews they had received. The highpopularity category contained fanfiction stories that were in the top 0.5 percentile of stories in terms of total number of reviews. The medium-popularity category included stories in the 0.5 to 10th percentile range, and the low-popularity category included stories in the 10th to 50th percentile range (stories below the 50th percentile had few to no reviews). We sampled from these three ranges to ensure representation of reviews from fanfiction stories with different levels of popularity, in case review types varied with story popularity. We selected fanfiction stories based on these percentiles because the distribution of stories by number of reviews followed a power law, with stories below the 50th percentile having fewer than five reviews on average, while stories in the top 0.1 percentile had more than 1000 reviews on average. The final coding scheme encompassed 13 codes (Table 1) . Each review could have more than one code applied to it, but codes 1, 2, 3, and 4 were mutually exclusive. Because we had five team members involved in the coding process, we used Fleiss' Kappa to measure interrater reliability [17] . For each review, the team members recorded whether or not it contained each of the 13 individual codes, using a Boolean notation system. Inter-rater reliability was consequently calculated per code, so a single review could pertain to multiple reliability ratings. Table 1 shows the codes and their descriptions along with the measure of interrater reliability for each code. For all codes except 9, 10, 11, and 13 the Fleiss' Kappa (κ) values were between 0.71 and 0.94, representing excellent agreement. Codes that did not produce excellent agreement occurred very infrequently, which is a common cause for low inter-rater agreement. To ensure that these codes were applied consistently and accurately throughout the entire data set, a second coder verified reviews involving these codes.
To begin our analysis of the coded set of reviews, we totaled the codes for each category (high-, medium-, and Undecipherable text or otherwise uncategorizable. N/A* 74 reviews 1.6% low-popularity) and fandom (Harry Potter, Doctor Who, My Little Pony) to determine which codes were most frequently applied. We converted the total into a proportion based on the number of reviews per category in order to facilitate comparisons among the high-, medium-, and lowpopularity fanfiction categories and among the three fandoms. We looked for patterns in the co-occurrence of codes, and we conducted chi-square tests to check for significant systematic variations in the proportions of reviews among popularity categories and fandoms. We have not broken out the code occurrences by fandom because our chi-square tests revealed no systematic differences across the three fandoms. For popularity categories, we report only those chi-square tests that were statistically significant (Table 2 ). Finally, we examined what different rates of occurrence among the codes meant in terms of the mentoring being provided in reviews and the type of community these reviews reflected.
Case Study Analysis
Concurrent with our thematic analysis, we selected for the focus of our case study the largest and most active writing group on FIMFiction.net. This group is a general writing community where authors ask for advice about specific problems they are facing in their writing. During the course of our author interviews and participant observations of five writing groups, the high degree of participation and lively conversation among users in this particular FIMFiction.net group prompted us to investigate it in greater depth.
Over a five-month period, a member of our research team averaged two hours per week observing the FIMFiction.net writing group, totaling approximately 40 hours of participant observation. The researcher's documentation of her observations included field notes and screen captures. Additionally, she communicated informally via private message with members of the group to ask them questions about their participation. Due to this researcher's long history of participation in online fandom and fanfiction communities, extensive knowledge of the My Little Pony fandom, and prior experience posting her own fanfiction stories on FIMFiction.net, she was well positioned to engage in the writing group and interpret the interactions she observed [2, 5] . The researcher shared her observations and field notes with the rest of the team members in weekly meetings, which provided a forum for identifying notable posts, comments, and interactions among community members [24, 44, 49] . During the course of these weekly meetings, the research team identified the posts described in this paper as a particularly generative discussion that illustrates the seven attributes of distributed mentoring.
Quotations included are unmodified, unless obfuscation was necessary for anonymity, and as a result may contain typographical errors that were present in their original form.
FINDINGS
Our thematic analysis of the reviews revealed distinct patterns of communication and feedback that collectively illustrate the nature of mentoring through reader reviews on Fanfiction.net. The coded reviews were overwhelmingly positive, and over 50% contained substantive feedback (instrumental support). We also documented evidence of ongoing relationships among authors and readers (psychosocial support). Our analysis of a single discussion in one FIMFiction.net group provided an in-depth look at how community members interact with each other and build on each other's comments in a manner quite distinct from traditional one-to-one forms of mentoring. In the findings reported below, we list the related attributes of distributed mentoring alongside the relevant results.
Mentoring through Story Reviews
Fanfiction reviews present a fertile resource for authors, where they can learn from the tens, hundreds, or even thousands of reviews left on their work. Due to the site's large user base, fanfiction stories posted on Fanfiction.net may receive a large number of reader reviews. Because interview participants pointed to these reviews as a key source of feedback, we decided to investigate the mentoring processes in these reader reviews in greater depth. Table 1 presents a summary of the code occurrences and the percentage of reviews in our sample that included that code.
Across the three fandoms in our study, shallow positive comments (e.g., "Incredible") represented the most commonly occurring code in our sample of reviews, with 35.1% of the reviews containing this type of comment (abundance, affect). Targeted, positive feedback was included in 30.0% of the reviews, while update encouragements were part of 27.6% of reviews. Notably, the combined category of targeted feedback, which comprises purely positive comments, constructive criticism, and a mixture of positive comments and critiques, occurred in more than 50% of the reviews. This finding indicates that a substantial portion of reviews went beyond a simple shallow response to offer authors substantive, instrumental feedback on their stories (aggregation). Targeted, positive feedback called out specific positive aspects about the text, e.g., "I like the ambiguity of your ending, it leaves me feeling hopeful." Another 22% of the reviews contained targeted feedback that was either constructive (negative) or contained both positive and negative elements, e.g., "I think this could have been edited massively to reduce passive voice…Still, this gets my upvote." Our interview participants described the collective value they derive from this variety of feedback:
The brief positive reviews probably make up the majority, and I don't tend to dwell on them very much, though obviously they're very nice reviews to receive. The more specific ones make a little more of an impact, they usually refer to something I was particularly pleased with or something I felt was harder to convey… (Author 16, Harry Potter)
Participants reflected explicitly on the learning value they derive from reviews: "Yes, writing fanfiction and getting The least frequent code was review fishing, with only 13 incidents of review fishing recorded. The low incidence of review fishing fits with the spirit of reciprocity in the fanfiction community visible in comments made by the authors we interviewed. The authors indicated that they knew how much reviews were valued and stated that they wanted to return the favor by leaving reviews for others (aggregation, accretion, acceleration); therefore, they may not need to be reminded to review.
The number of positive messages in reviews far outweighed the number of negative messages. Shallow positive and targeted positive comments occurred in 70.5% of reviews (abundance, affect), while only 1.0% of reviews contained non-constructive negative comments like flames, e.g., "I never thought that human spawn could create such a horrible piece of crap." This finding illustrates the positive atmosphere of fanfiction communities (affect). We even observed instances where reviewers replied to flame posts in an effort to defend the author of the story being criticized (acceleration, accretion). One controversial fanfiction story that we analyzed contained several flame reviews but even more reviews like this one defending the author: Because mentoring is inherently relational, we used our coding scheme to document interactions among readers and authors (accretion, acceleration), as well as evidence of ongoing relationships among authors and readers (availability, affect). Reviews containing back-and-forth discussion about the story were found in 8.6% of the story reviews (accretion, acceleration), whereas discussion unrelated to the story occurred much less frequently (1.9% of all reviews). Responses to author's notes were a common type of discussion included in reviews. One author left a note warning readers that they may be unsatisfied with the recent chapter update, writing: "You may find this chapter frustrating. Never fear-the next chapter will be up on Tuesday, and you will have answers." To this author's note a reviewer responded: "You were right. I want to smack both of them. And I have got to say, Hermione better not lose that baby. I want to imagine Severus's face when he finds out lol :)" This response showed agreement with the author's note and provided a plot suggestion to resolve the story in a satisfactory manner.
We coded reviews that suggested an ongoing, reciprocal relationship between the reader and author (affect), e.g., "You're just getting out, too? Sweet.
You know, I think I've got an idea down for a little side-shot like this. I'll get working on it ASAP and send it to you, see what you think."
The number of reviews showing this type of two-sided connection between an author and a reader (1.2% of all stories coded) was considerably lower than the number showing a one-sided connection (3.9% of all stories coded) in which the reader made a comment suggesting s/he followed the author's work with some regularity (affect, availability), e.g., "The way you craft stories is breathtaking, it really is; you understand the characters better than anyone else I've seen… Here's to the stories written, and the stories yet to come." The lower frequency of two-sided connections may be attributable to the fact that Fanfiction.net members tend to communicate via private message, something we learned from our author interviews. When a Fanfiction.net user clicks the "reply" icon next to a review, a private message screen opens that includes a quotation of the review. Several of the authors we interviewed stated that they reply to all of their reviews-or at least the reviews containing constructive criticism-via this direct reply system (asynchronicity, availability).
In order to understand more about the network structure of reviews, especially in relation to the more popular stories, we conducted chi-square tests over frequency of each code type across stories at the high-, medium-, and lowpopularity levels. This analysis allowed us to determine whether the frequencies of each code reported above differed according to the story's popularity. Across all 13 codes, we found very few statistically significant differences among high, medium, and low levels of reviews. Two notable exceptions included the code measuring discussion about the story (code #6) and the code measuring a one-sided connection with the author (code #9), which each showed a statistically significant difference in frequency based on a chi-square test (χ2 < 0.05). Table 2 displays the occurrence for these two codes at the high-, medium-, and low-popularity levels. Both codes occurred most frequently at the high-popularity level, falling at the medium-popularity level and again at the lowpopularity level. These results show that there is a greater degree of connectedness among reviewers and authors for more popular fanfiction stories (accretion, acceleration, affect). This finding was corroborated by our author interviews: "I also have a lot of friends who are happy to preread or edit for me, point out reoccurring mistakes and ways to improve my writing and my story" (Author 23, MLP) .
Code #6 Discussion about the story
Code #9
One-sided connection χ 2 7.11 8.12 p 0.03 0.02 Percent of high reviews 9.60% 4.84% Percent of medium reviews 8.27%
3.60%
Percent of low reviews 6.53% 1.60% Table 2 . Code comparison across stories that received a high, medium, and low number of reviews.
Case Study of a FIMFiction.net Group
Our case study allowed us to examine in greater detail a specific instance of distributed mentoring. The group on FIMFiction.net, where authors can ask for advice, provides learning opportunities both for writers asking questions as well as group members reading and responding to the questions. With dozens of replies posted each day, the conversations in this group move fast, and the vast majority of posts receive multiple replies (abundance, acceleration, availability). Forum posts on FIMFiction.net do not have threaded replies, so members reply to each other by indicating the name of the users to whom they are directing their comments using double angle brackets, >>. Because of this lack of threading, members are able to make a single post referencing multiple other respondents (accretion, acceleration, asynchronicity). The post described here is representative of many of the question-and-answer posts from this group. In this post, the original poster asked for advice on how to write the character Princess Luna, an antagonist from the first season of My Little Pony: Friendship is Magic. The post received 46 responses from 20 unique respondents. Eight of the respondents simply replied directly to the original poster without engaging other respondents in conversation, while the remaining 12 respondents replied to one or more other respondents. Two respondents did not reply to the original poster at all, instead replying only to other respondents.
The respondents who engaged others in conversation corrected inaccurate information, supported useful suggestions, and debated differing opinions (accretion, acceleration). For example, Respondent 5 erroneously stated that Luna spoke in Old English, a common misconception. Respondent 6 replied, stating: "It's important to note that Luna doesn't speak in Old English. We wouldn't be able to understand anything she says otherwise." Another respondent (Respondent 14) referenced this point when referring to Luna's English as "Early Modern English," which is a more accurate characterization of her language.
Respondents also indicated agreement with each other, letting the original poster know that the piece of advice was valid (acceleration). Respondent 1 suggested: "From the limited amount of stories that I have read, Luna is usually portrayed as a gamer or somewhat out of touch with modern culture." To this suggestion, Respondent 6 agreed, replying: "While I'm picky about the kind of technology that I would introduce into a story, Luna being behind the times is right on the money." This response also provided a qualification for the original poster to keep in mind when using the characterization that Luna is behind the times technologically: to be mindful of the technology introduced in fanfiction (accretion).
A short debate broke out between Respondent 16 and Respondent 19 about when different forms of speech were appropriate for Luna based on her backstory as a character.
In this debate the respondents both showed their deep fandom knowledge and ended the discussion in a civil fashion (acceleration, affect): The public nature of group posts like this one allows for dissention and agreement among the respondents, thereby providing the original poster with a rich set of (persistent) advice to inform her story (availability). If the original poster had asked several people the same question privately and received differing opinions, she would not have had these interactions among the respondents to learn from (accretion, acceleration).
To investigate how authors used the diverse advice they received in these forum posts, we conversed informally with forum posters during the course of our participant observations, asking how they chose among the pieces of advice when writing their fanfictions. Authors described different strategies for selecting the best advice, including trying all of the pieces of advice and seeing what worked best; selecting the most repeated pieces of advice; or combining aspects of different pieces of advice into a solution that suited them best. One author explained: "I guess you could say I mix the advice. I try each solution one at a time to see what works and what doesn't." Another author observed: "I usually just look through the responses and pick whichever ones seem to work best for me. This does mean that I will often compile ideas from various people, and so far it's worked very nicely." All strategies described by authors took advantage of the advice presented by multiple respondents (aggregation, abundance, availability).
DISCUSSION
The current study furthers our understanding of distributed mentoring and its attributes, including how it is made possible by networked communication and the value that people derive from it. This research is informed by prior work on participatory culture [36, 37] and affinity spaces [20] , as well as the influence of networked publics on these modes of participation [7, 35] . While this existing work discussed new possibilities for informal mentoring, missing from these accounts was a delineation of the specific characteristics of informal mentoring found in affinity spaces and how these characteristics are shaped in distinct ways by the affordances of networked technologies. Past literature has defined mentoring in narrow ways [8, 14, 27, 49] that do not account for the support and development evident in interest-driven online communities. To fill this gap, we presented evidence of the seven attributes of distributed mentoring documented through an empirical investigation of three fanfiction communities that builds upon and expands previous work [11] . Grounded in Hutchins' theory of distributed cognition [30, 31] , distributed mentoring describes the processes by which authors receive feedback on their writing from a wide variety of sources distributed across time and space, and addresses the emergent properties that enable individuals to become part of a mentoring system, for example through aggregation of reviews and the acceleration provided through conflict and discussion among reviewers. The value that authors receive from distributed mentoring in online fanfiction communities is consistent with prior work documenting the learning that occurs in these communities [2, 3, 4, 12] .
The seven attributes of distributed mentoring and their interconnections were visible in both the thematic analysis of reader reviews and the discussion group case study. Table 3 summarizes the attributes and provides examples of how they manifested in our data. With respect to our thematic analysis, the prevalence of shallow positive comments (e.g., "Awesome story!") shows how the abundance of feedback from readers can collectively provide both support (affect) and direction to authors. When viewed in the aggregate alongside the more substantive reviews-which represented more than half of the reviews in our sample-this feedback from diverse readers helps authors to understand where their stories are succeeding and where there is room for improvement. Interestingly, the non-positive targeted feedback frequently generated a significant number of new reviews in response, often containing contradictory positions. This pattern demonstrated acceleration as constructive feedback led to rich discussions, a phenomenon we noticed also in our case study. Interview data supported the finding that the aggregation of shallow and substantive feedback could add up to meaningful mentoring experiences, and contribute to an accretion of knowledge [43] .
Further reinforcing the positive affect of online fanfiction communities, only 1% of our sample comprised troll reviews. This finding is similar to a recent investigation of comments about projects shared in the Scratch community [18] , and stands in sharp contrast to conventional wisdom that anonymous comments tend to be overwhelmingly negative [46] . Instead, we found that reviewers and authors are linked in a networked system where giving and receiving advice generates positive affect. Reviewers (mentors) as a group seek to create an atmosphere of psychosocial support, which means attempting to balance negative comments with positive ones. Online connectivity facilitates active and long-term discussions of this nature.
In addition to the content of reviews, our thematic analysis gave us insight into the interactions among readers and authors and how the attributes of distributed mentoring support these interactions. Examples of interactions included responses to author's notes, reviews containing back-and-forth discussion about the story, and comments suggesting an ongoing connection between reviewer and author. The asynchronicity of communication on Fanfiction.net made it possible for community members to
Attribute Description
Example from our analysis Aggregation
In the aggregate, small pieces of feedback from multiple, independent community members help authors to identify strengths and weaknesses in a whole greater than the sum of its parts.
Over 50% of the analyzed reviews went beyond a simple shallow response to offer authors substantive, instrumental feedback on their stories.
Accretion
Reviewers interact with each other, drawing upon and building on earlier reviews.
Reviews containing back-and-forth discussion about the story were found in 8.6% of the analyzed reviews. Acceleration
Conflict and discussion among reviewers leads to a network of feedback embedded with rich knowledge about the fandom and writing.
Our case study of FIMFiction.net showed how participants interacted with each other by correcting inaccurate information, supporting useful suggestions, and debating differing opinions.
Abundance
The large number of reviews can increase the weight of even the shallowest of feedback.
Both the thematic analysis and the case study showed the large amount of feedback that participants exchanged on Fanfiction.net and FIMFiction.net.
Availability
Online text-based communication between authors and reviewers remain available long into the future, allowing participants and observers to continue to learn from these exchanges even after they become inactive.
Our case study showed how the public nature of the forum posts on FIMFiction.net provided the original poster with a rich set of (persistent) advice to inform her story.
Asynchronicity The asynchronous nature of online text-based communication allows diverse authors and reviewers to engage in discussion even when synchronous collaboration would be impossible.
Our case study of FIMFiction.net showed how participants responded to each other over time on forum posts.
Affect
Positive comments and interactions provide authors with valuable emotional support and encouragement.
In our thematic analysis, 70.5% of the review feedback was in the form of positive comments. view and respond to each other's comments easily and continuously, while the constant connectivity of networked communication accelerated the process of giving and receiving feedback [16] . The persistent, public nature of online discussion made knowledge widely available and allowed it to accrete over time [16] . Taken together, these findings reveal how the attributes of distributed mentoring work together to provide a distinct mentoring experience that is fundamentally tied to the affordances of networked technologies [7, 11] . While networked technologies give it a distinct flavor, distributed mentoring still shares the foundational qualities found in existing mentoring models: sustained instrumental and psychosocial support that is focused on skill development [15, 25] .
The fact that the reviews written for more highly reviewed stories displayed a greater degree of connectedness among reviewers and authors suggests that those authors who are more established in the community are better positioned to benefit from distributed mentoring due to the fact that they are more likely to receive feedback from reviewers who know and follow their work. This finding is consistent with Xu and Bailey [52] , who found that users with higher reputations were more active in making reciprocal critiques in an online community focused on digital photography.
The evidence from the reader reviews provided a systematic view of distributed mentoring at scale, whereas the discussion group case study probed more deeply into one specific instance of distributed mentoring. Through this indepth analysis, we were able to document specific communication patterns among participants. As with the reader reviews, comments left in the FIMFiction.net discussion group were asynchronous, facilitating communication among participants across time and space. In our analysis of this discussion group, we documented how participants built on each other's comments through backand-forth agreement and dissension. These interactions showed how participants took into account other people's feedback as they constructed their own. In other words, the mentoring activity in this FIMFiction.net discussion group was not a one-to-one exchange, but rather a highly interactive series of exchanges among multiple participants. These public, persistent interactions facilitated both the acceleration of knowledge sharing and learning and the accretion of knowledge within the community. This multiperson, highly interactive structure represents a hallmark of distributed mentoring [11] .
Implications
Though it bears resemblance to the knowledge exchange processes found in social Q&A sites, crowdsourced feedback, and online critiquing communities, distributed mentoring is distinct from these processes due to its explicit focus on mentoring relationships that provide sustained instrumental and psychosocial support to individuals Session: Creativity -Supporting Collaboration seeking to develop their skills in a particular domain of interest [15, 25] . It departs from formal mentoring models in its focus on informal affinity spaces [20, 21] , and it pushes the boundaries of traditional mentoring models by showing how networked technologies can shape mentoring relationships in new ways [16] . Scholars' previous demarcations between mentorship and related activities [8, 14, 27, 40] do not fully account for the growth evident within fanfiction writing communities. Therefore, the current work holds important theoretical implications in its expanded view of mentoring that accounts for the affordances of networked technologies.
The findings from the current study demonstrate that it is possible for networked publics to facilitate a type of mentoring that is distinct from face-to-face mentoring. Qualities such as asynchronous communication, the ability to search for online content easily, and the public, persistent nature of community interactions support the seven attributes of distributed mentoring. The absence of these qualities in non-networked environments limits the forms that mentoring can take offline. Without the ability to communicate with many people across time and space and aggregate their individual pieces of feedback, mentoring in offline contexts lends itself to more traditional, one-to-one relationships, which are easier to maintain in nonnetworked environments.
With respect to the practical utility of distributed mentoring, the seven attributes could be used to inform our understanding of the social dynamics present in other online affinity spaces, such as DeviantArt (an art community), Ravelry (a knit and crotchet community), and Wikipedia. Distributed mentoring could also illuminate the underpinnings of the negative dynamics that emerge on sites that attract trolls, such as Reddit and Voat. Insight into both the positive and negative dynamics of networked spaces could be especially useful to designers of new online affinity spaces seeking to create supportive environments that encourage community and personal growth.
In addition, the seven attributes of distributed mentoring could be used to guide the design of learning experiences that take advantage of networked technologies to offer learners ongoing feedback on their progress towards particular learning goals. Importantly, this feedback would not come solely from their teacher and a couple of classmates, as is now the case in most formal learning environments. Instead, learners might receive feedback from students in other schools and even countries, and perhaps experts in the specific field of study. In light of our focus on fanfiction writing, the most obvious application of distributed mentoring would be subjects with a heavy focus on writing, such as Language Arts. However, the focus need not remain so narrow, as learners rely on mentorship in many domains, from physics and chemistry to music and drama. Regardless of domain, learners would benefit by receiving richer, more complex feedback than they would otherwise receive from a single classroom experience. While the institutional and structural constraints of many learning environments can make networked communication daunting, the potential benefits to learners and instructors are profound.
Limitations and Future Directions
This current study examines just two publicly available data sources-reader reviews and a group discussion-of a complex network that constitutes distributed mentoring, a network which also includes private messaging, phone calls, and other exchanges between authors and readers. Our entire study focused on just three fanfiction communities, limiting our ability to generalize the findings. Future work could examine evidence for distributed mentoring in a broader range of fandoms, including those dedicated to different genres, for example, games and sports. Beyond fan communities, we anticipate that distributed mentoring exists in other knowledge-sharing communities, such as Wikipedia, multiplayer games, and DIY sites. To investigate this possibility, future work could apply our coding scheme to document the type and prevalence of feedback generated by participants in these different online communities.
Based on our research so far, we suspect that distributed mentoring plays a positive role in authors' development as writers. However, we cannot make any definitive claims with our existing evidence. Future work should explore changes in the writing quality of fanfiction authors over time and the degree to which distributed mentoring contributes to these changes. We hypothesize that authors who experience a greater amount of distributed mentoring will improve the quality of their writing to a greater degree than authors who experience less distributed mentoring. To study this question, future work could extract stories, reviews, and associated metadata from fanfiction sites and investigate the relationship between distributed mentoring and writing quality (e.g., grammar, reading level). Such an investigation would yield valuable knowledge about the extent to which distributed mentoring supports learning.
CONCLUSION
As affinity spaces and active sites of participatory culture, online fanfiction communities represent rich contexts for studying informal mentoring processes. Prior work [11] described the characteristics of these processes and how they are supported by networked technologies. Drawing on Hutchins' theory of distributed cognition, Campbell et al. [11] called this network-enabled form of collective feedback distributed mentoring. Distributed mentoring comprises seven attributes, each tied to the affordances of networked publics: aggregation, accretion, acceleration, abundance, availability, asynchronicity, and affect. In the current study, we extended this work by documenting the processes of distributed mentoring across a larger dataset, as well as by delving into its operation on a moment-bymoment basis. Specifically, we presented a thematic analysis of 4,500 reader reviews and an in-depth case study of a single fanfiction discussion group to provide systematic documentation of the seven attributes of distributed mentoring and their interrelationships. These complementary studies show how the seven attributes work together to guide fanfiction authors as they seek to develop their writing skills. They also help us to further distinguish distributed mentoring from traditional models of mentoring as well as online forms of peer production like social Q&A sites and crowdsourced feedback. Distributed mentoring holds potential for supporting learning in a variety of formal and informal learning contexts.
